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 Abstract    
Objective: Preeclampsia (PE) belongs to main causes of mortality rates of mothers, fetuses and new born children. 
Polymorphism of MDR1 gene is connected with reduction of P-glycoprotein expression in placenta and increased 
fetal exposure to xenobiotics. The aim of the study was to determine the frequency of C3435T and G2677T/A 
polymorphisms of MDR1 gene in pregnant women with preeclampsia.
Materials and methods: The study consisted of 180 Polish women including 60 women with PE and 120 healthy 
pregnant women. Determination of C3435T and G2677T/A polymorphisms of MDR1 gene was performed using 
PCR-RFLP method.
Results: No signiﬁcant association between genotypes of the examined polymorphisms and the clinical parameters 
of pregnant women with PE was observed. However the interesting tendency to higher prevalence of mutated 2677A 
allele of G2677T/A MDR1 polymorphism in PE group has been shown (2,50 vs. 0,83% in controls, OR=3,05, ns). 
Conclusions: The results of this study suggest no signiﬁcant eﬀect of examined C3435T and G2677T/A MDR1 
polymorphisms in PE pathogenesis. However given the noteworthy results related to mutated 2677A allele of 
G2677T/A MDR1 polymorphism in preeclamptic women further studies seem to be needed. Nevertheless, the 
frequency of investigated polymorphisms was consistent with the distribution in other Caucasian populations.
 Key words: preeclampsia / P-glycoprotein / MDR1 gene / genetic polymorphism /
Otrzymano: 08.02.2013
Zaakceptowano do druku: 30.07.2013
Corresponding author:
Anna Bogacz
Laboratory of Experimental Pharmacogenetics
Department of Clinical Pharmacy and Biopharmacy
Poznan University of Medical Sciences, Poznan, Poland
14 Św. Marii Magdaleny Street, 60-861 Poznań
e-mail: aniabogacz23@o2.pl
©  P o l s k i e  T o w a r z y s t w o  G i n e k o l o g i c z n e Nr 09/2013782
P R A C E  O R Y G I N A L N E
  położnictwo
+MRIOSP4SP
Anna Bogacz et al. Frequency of G2677T/A and C3435T polymorphisms of MDR1 gene in preeclamptic women.
Introduction
7KH VWXGLHV LQGLFDWH D PXOWLIDFWRULDO EDFNJURXQG RI
SUHHFODPSVLD 3( KRZHYHU LWV HWLRORJ\ KDV QRW EHHQ IXOO\
HOXFLGDWHG >1 @ 7KHUH DUHPDQ\ VWXGLHV VHDUFKLQJ IRU JHQHV
SULPDULO\ UHVSRQVLEOH IRU 3( GHYHORSPHQW $V FDQGLGDWH
JHQHV WKDW FRXOG EH LPSRUWDQW LQ 3( HWLRORJ\ DQG SUHGLVSRVH
WR LWV GHYHORSPHQW DUH HQGRWKHOLQ 1 HQGRWKHOLDO QLWULF R[LGH
V\QWKDVH DQG JHQHV HQFRGLQJ FRDJXODWLRQ IDFWRU ,,9 DQG9,,
>@ &RQVLGHUDWLRQV UHODWLQJ WR WKH VLJQL¿FDQFH RI JHQHWLF
SRO\PRUSKLVPVLQ3(GHYHORSPHQWWU\WRHVWDEOLVKDOLQNEHWZHHQ
VHOHFWHGJHQHWLFYDULDQWVRIPXOWLGUXJUHVLVWDQFH0'51JHQH
DQG WKH RFFXUUHQFH RI SUHHFODPSVLD ,W FDQ DOVR DVVXPH WKDW
FHUWDLQ0'51SRO\PRUSKLVPVDIIHFWWKHHIIHFWLYHQHVVRIWKHUDS\
LQZRPHQZLWKSUHHFODPSVLD>1@
3JO\FRSURWHLQ3JSHQFRGHGE\0'51JHQHLVDSURWHLQ
EHORQJLQJWRWKHVXSHUIDPLO\RIWKH$73ELQGLQJFDVVHWWH$%&
WUDQVSRUWHUVZKLFK FUHDWH WKHEORRGEUDLQEDUULHU DQGSODFHQWDO
EDUULHU >@ 7KLV SURWHLQ KDV D SURWHFWLYH IXQFWLRQ LQ KXPDQ
RUJDQLVPEHFDXVH SDUWLFLSDWHV LQ WKH VHFUHWLRQ DQG HOLPLQDWLRQ
IURPWKHERG\RIPHWDEROLWHVWR[LQVDQGPDQ\GUXJV0RUHRYHU
3JO\FRSURWHLQ FDQ UHJXODWH WKH DEVRUSWLRQ RI [HQRELRWLFV
LQFOXGLQJGUXJVIURPWKHJDVWURLQWHVWLQDOWUDFWWKXVWKLVSURWHLQ
PD\LQÀXHQFHWKHHIIHFWVRIWUHDWPHQWRIPDQ\GLVHDVHV>@
7KH KLJK H[SUHVVLRQ RI0'51 LV REVHUYHG DPRQJ RUJDQV
SHUIRUPLQJ WKH VHFUHWRU\ IXQFWLRQV OLYHU SDQFUHDV NLGQH\
VPDOOLQWHVWLQHDQGFRORQ6LJQL¿FDQWDPRXQWVRI3JO\FRSURWHLQ
DUH DOVR SUHVHQW LQ WKH HQGRWKHOLXP EUDLQ WHVWHV RYDULHV
DQG SODFHQWDO V\QF\WLRWURSKREODVW FHOOV >@ /RFDWLRQ RI
3JO\FRSURWHLQVXJJHVWV WKDW LWVSK\VLRORJLFDO UROH LV WRSURWHFW
WLVVXHV DJDLQVW [HQRELRWLFV >@ ,Q WKH SODFHQWD 3JO\FRSURWHLQ
H[SUHVVLRQLVKLJKHVWLQHDUO\SUHJQDQF\ZKLOHWKHSURWHFWLYHUROH
RIWKLVSURWHLQGHFUHDVHVZLWKWKHSUHJQDQF\SURJUHVVHV>@
7KHSUHVHQFHRIC3435TH[RQDQGG2677T/AH[RQ1
SRO\PRUSKLVPVRIMDR1JHQHLVFRQQHFWHGZLWKWKHUHGXFWLRQ
RI 3JO\FRSURWHLQ H[SUHVVLRQ LQ SODFHQWD DQG FRQVHTXHQWO\ DQ
LQFUHDVHRIIHWDOH[SRVXUHWR[HQRELRWLFV>111@
Aim of study
7R GHWHUPLQH WKH SRVVLEOH VLJQL¿FDQFH RI JHQHWLF YDULDQWV
DVVRFLDWHGZLWKC3435TDQGG2677T/ASRO\PRUSKLVPVRIMDR1 
JHQH LQ WKH HWLRORJ\ RI SUHHFODPSVLD
Materials and Methods
7KH JURXS RI 1 SUHJQDQW ZRPHQ IURP WKH UHJLRQ RI 
:LHONRSROVND 3RODQG ZHUH DQDO\VHG  SUHHFODPSWLF DQG 1 
KHDOWK\ SUHJQDQW ZRPHQ 7KH ZRPHQ ZHUH HQUROOHG DW 'LYLVLRQ 
RI 3HULQDWRORJ\ DQG :RPHQ¶V 'LVHDVHV RI 3R]QDQ 8QLYHUVLW\ RI 
0HGLFDO 6FLHQFHV 7KH VWXG\ ZDV DSSURYHG E\ /RFDO %LRHWKLFDO 
&RPPLWWHH RI 3R]QDQ 8QLYHUVLW\ RI 0HGLFDO 6FLHQFHV
7KH DYHUDJH DJH RI 3( JURXS ZDV 1 \HDUV 
DQG PHDQ ZHHN RI JHVWDWLRQ  3UHHFODPSVLD ZDV 
UHFRJQLVHG DFFRUGLQJ WR FULWHULD FLWHG E\ $&2* 1 >1@ 7KH 
PHDQ V\VWROLF DQG GLDVWROLF EORRG SUHVVXUH ZDV 11 
DQG 111 PP+J UHVSHFWLYHO\ 7KH ZRPHQ ZKR KDYH 
GHPRQVWUDWHG FKURQLF K\SHUWHQVLRQ REHVLW\ GLDEHWHV WKURPERWLF 
FRPSOLFDWLRQV NLGQH\ DQG FDUGLRYDVFXODU GLVHDVHV ZHUH H[FOXGHG 
IURP WKH VWXG\ ,Q DOO SDWLHQWV VHYHUDO SDUDPHWHUV VXFK DV ERG\ 
PDVV EHIRUH DQG LQ SUHJQDQF\ KHLJKW QXPEHU RI SUHJQDQFLHV 
ZHUH DQDO\VHG ,Q DGGLWLRQ WKH XULQH VDPSOHV RI SUHHFODPSWLF 
ZRPHQ ZHUH DQDO\]HG WR GHWHFW SURWHLQXULD SUHVHQFH RI SURWHLQ 
 PJG/ LQ XULQH VDPSOH ZDV FRQ¿UPHG DV GLDJQRVWLF
,Q FRQWURO JURXS WKH DYHUDJH DJH ZDV  \HDUV 
DQG PHDQ ZHHN RI JHVWDWLRQ 1 7KH PHDQ V\VWROLF DQG 
GLDVWROLF EORRG SUHVVXUH ZHUH 111 DQG 1 
PP+J UHVSHFWLYHO\
 Streszczenie
Cel pracy: Stan przedrzucawkowy (PE – preeclampsia) należy do głównych przyczyn śmiertelności matek, 
płodów i noworodków na świecie. Polimorﬁzm genu oporności wielolekowej (MDR1 – multidrug resistance gene) 
jest związana ze zmniejszeniem ekspresji P-glikoproteiny w łożysku i w efekcie zwiększeniem narażenia płodu na 
działanie ksenobiotyków. Celem badania było określenie częstości występowania polimorﬁzmów C3435T oraz 
G2677T/A genu MDR1 u kobiet ciężarnych ze stanem przedrzucawkowym.
Materiały i metody: Analizie została poddana grupa 180 kobiet populacji polskiej, wśród nich wyróżniono 60 
kobiet z PE oraz 120 zdrowych kobiet ciężarnych. Oznaczanie polimorﬁzmów C3435T i G2677T/A genu MDR1 
przeprowadzono za pomocą techniki PCR-RFLP. 
Wyniki: Nie wykazano istotnej statystycznie zależności między genotypami analizowanych polimorﬁzmów 
a  parametrami klinicznymi i  biochemicznymi ciężarnych z  PE. W  badaniu zaobserwowano jednak interesującą 
tendencję do większej częstości występowania zmutowanego allela 2677A polimorﬁzmu G2677T/A  MDR1 
w grupie z PE (2,50 vs. 0,83% w grupie kontrolnej, OR=3,05, ns).
Wnioski: Wyniki badania sugerują brak znaczącego wpływu badanych polimorﬁzmów C3435T i G2677T/A genu 
MDR1 na patogenezę stanu przedrzucawkowego. Jednak z uwagi na interesujące wyniki dotyczące zmutowanego 
allela 2677A polimorﬁzmu G2677T/A MDR1 u  kobiet z PE istnieje potrzeba przeprowadzenia dalszych badań. 
Obserwowana częstość analizowanych polimorﬁzmów była zgodna z rozkładem w innych populacjach rasy 
kaukaskiej.
  Słowa kluczowe: stan przedrzucawkowy / glikoproteina P / gen MDR1 / 
      / polimor¿zm genetyczny /
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*HQHWLF WHVWLQJ ZDV SHUIRUPHG DW /DERUDWRU\ RI ([SHULPHQWDO 
3KDUPDFRJHQHWLFV 'HSDUWPHQW RI &OLQLFDO 3KDUPDF\ DQG 
%LRSKDUPDF\ 3R]QDQ 8QLYHUVLW\ RI 0HGLFDO 6FLHQFHV 7KH 
C3435T DQG G2677T/A SRO\PRUSKLVPV RI MDR1 JHQH ZHUH 
GHWHUPLQHG XVLQJ SRO\PHUDVH FKDLQ UHDFWLRQUHVWULFWLRQ IUDJPHQW 
OHQJWK SRO\PRUSKLVP 3&55)/3 PHWKRGV 7KH SULPHUV 7LE 
0RO%LRO 3RODQG XVHG LQ 3&5 UHDFWLRQ OHQJWK RI DPSOL¿FDWHG 
SURGXFWV DQG FRQGLWLRQV RI 3&5 UHDFWLRQ ZHUH DSSOLHG DV 
SUHYLRXVO\ GHVFULEHG >1@
3&55)/3 UHVXOWV ZHUH DQDO\]HG RQ DJDURVH JHOV E\ 
YLVXDOL]DWLRQ LQ WKH 89 OLJKW XVLQJ GRFXPHQWDWLRQ V\VWHP 
.6 ,PDJH 3& 6\QJHQ %LRWHFK 0ROHFXODU %LRORJ\ 
,QVWUXPHQWV
7KH VWDWLVWLFDO VLJQL¿FDQFH RI GLIIHUHQFH EHWZHHQ FRQWURO 
DQG H[SHULPHQWDO JURXSV ZDV DVVHVVHG E\ 6366 1 VRIWZDUH 
XVLQJ RQHZD\ $129$ WHVW 6366 ,QF 7KH YDOXHV RI S 
ZHUH FRQVLGHUHG DV VWDWLVWLFDO VLJQL¿FDQW GLIIHUHQFH
Results
7KH YDOXHV RI FOLQLFDO DQG SK\VLFDO SDUDPHWHUV RI SUHJQDQW 
ZRPHQ ZHUH FRPSDUHG EHWZHHQ WKH SUHHFODPSWLF ZRPHQ 
DQG FRQWUROV 7KH DQDO\VLV RI YDULDQFH $129$ VKRZHG D 
VWDWLVWLFDOO\ VLJQL¿FDQW GLIIHUHQFH LQ WKH YDOXHV RI V\VWROLF DQG 
GLDVWROLF EORRG SUHVVXUH S1 DQG ERG\ PDVV EHIRUH DQG 
GXULQJ SUHJQDQF\ S DQG S EHWZHHQ ERWK JURXSV 
7KHUH ZDV DOVR D VWDWLVWLFDOO\ VLJQL¿FDQW GLIIHUHQFH EHWZHHQ WKHVH 
JURXSV IRU WKH ZHHN RI FRPSOHWLRQ RI SUHJQDQF\ S1
,Q 3( WKH KLJKHU IUHTXHQF\ RI KRPR]\JRXV UHFHVVLYH 3435TT 
FRPSDUHG ZLWK WKH FRQWURO JURXS  YV 11 25 11 
QV KDV EHHQ REVHUYHG 0RUHRYHU LQ WKH VWXGLHG 3( JURXS WKH 
PXWDWHG 3435T DOOHOH ZDV QRWHG VOLJKWO\ PRUH IUHTXHQW  YV 
1 LQ FRQWUROV 25 11 QV 7DEOH ,
,Q FDVH RI *7$ SRO\PRUSKLVP WKH 77 JHQRW\SH 
ZDV SUHVHQW PRUH IUHTXHQWO\ LQ WKH VWXG\ JURXS FRPSDUHG WR 
WKH FRQWUROV 11 YV  25 1 QV ,Q WKH ZRPHQ ZLWK 
3( WKH IUHTXHQF\ RI *$ JHQRW\SH ZDV  ZKLOH LQ WKH 
FRQWURO JURXS WKH SUHVHQFH RI WKLV JHQRW\SH ZDV QRW REVHUYHG 
7KH PRVW LQWHUHVWLQJ REVHUYDWLRQ ZDV FRQQHFWHG ZLWK PXWDWHG 
$ DOOHOH WKDW ZDV IRXQG PRUH IUHTXHQWO\ LQ SUHHFODPSWLF 
ZRPHQ  YV  LQ FRQWUROV 25  QV 7DEOH ,
$Q\ VLJQL¿FDQW DVVRFLDWLRQ EHWZHHQ JHQRW\SHV RI VWXGLHG 
SRO\PRUSKLVPV DQG WKH FOLQLFDO DQG ELRFKHPLFDO SDUDPHWHUV RI 
SUHHFODPSWLF ZRPHQ ZDV REVHUYHG 7DEOH ,, ,,,
Table I. Frequency of genotypes of C3435T and G2677T/A MDR1 polymorphisms in PE and control groups.
PE
Q 
&RQWUROJURXS
Q  OR 95%CI S
OEVHUYHG
Q%
OEVHUYHG
Q%
*HQRW\SHC57
CC     
CT     
TT     
$OOHOH
C     
T     
*HQRW\SH*7$
GG     
GT     
TT     
TA     
GA  0   
AA 0 0   
$OOHOH
G     
T     
A     
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Discussion
1XPHURXV VWXGLHV IRFXVHG RQ WKH LQÀXHQFH RI 0'51 
SRO\PRUSKLVPV RQ PRUELGLW\ DQG FRXUVH RI FDQFHUV 7KH 
LQFUHDVHG VXVFHSWLELOLW\ WR FHUWDLQ FDQFHUV LQ FDUULHUV RI 0'51 
PXWDWHG YDULDQWV LV WKH UHVXOW RI ZHDNHQLQJ RI SURWHFWLYH UROH RI 
3JO\FRSURWHLQ DJDLQVW [HQRELRWLFV
,Q SODFHQWDO EDUULHU WKH QXPEHU RI WUDQVSRUW SURWHLQV 
UHVSRQVLEOH IRU WKH FRPPXQLFDWLRQ EHWZHHQ PRWKHU DQG IHWXV KDV 
EHHQ LGHQWL¿HG 7KHVH SURWHLQV DOORZ WKH SHQHWUDWLRQ RI QXWULHQWV 
IURP PRWKHU WR IHWXV DQG WKH UHPRYDO RI ZDVWHV LQ WKH RSSRVLWH 
GLUHFWLRQ $PRQJ WKHVH WUDQVSRUWHUV KDYH DOVR EHHQ LGHQWL¿HG 
SURWHLQV IURP $%& VXSHUIDPLO\ LQFOXGLQJ 3JO\FRSURWHLQ 
7KLV SURWHLQ SURWHFWV WKH GHYHORSLQJ IHWXV DJDLQVW DFFHVV RI 
[HQRELRWLFV WKHUHIRUH IXQFWLRQ RI 3JO\FRSURWHLQ LQ SODFHQWD KDV 
WKH SURWHFWLYH HIIHFWV >@
1XPEHU RI SRO\PRUSKLVPV RI 3JO\FRSURWHLQ JHQH KDV EHHQ 
DQDO\VHG WR GHWHUPLQH WKHLU SRVVLEOH HIIHFWV RQ SURWHLQ H[SUHVVLRQ 
DQG RQ IXQFWLRQ RI SODFHQWDO EDUULHU 7KLV SURFHVV SURYLGHV 
FRPPXQLFDWLRQ EHWZHHQ WKH PRWKHU DQG WKH GHYHORSLQJ IHWXV >@ 
7KH LQÀXHQFH RI C3435T DQG G2677T/A SRO\PRUSKLVPV RQ WKH 
3JO\FRSURWHLQ H[SUHVVLRQ LQ SODFHQWD KDV EHHQ VKRZQ LQ VHYHUDO 
VWXGLHV +HUQDXHU HW DO REVHUYHG WKH GHFUHDVHG 3JO\FRSURWHLQ 
H[SUHVVLRQ LQ SODFHQWD RI ZRPHQ FDUULHUV RI PXWDWHG 3435T DQG 
2677T/A DOOHOHV 7KLV FRXOG EH WKH UHDVRQ RI GHFUHDVH SODFHQWDO 
IHWRSURWHFWLRQ LQ SUHJQDQW ZRPHQ >1@ $ VLPLODU UHODWLRQVKLS 
ZDV REVHUYHG E\ +LW]O
D HW DO >1@ )XUWKHUPRUH WKH VWXG\ RI 
7DQDEH
D HW DO FRQ¿UPHG WKH UHGXFHG H[SUHVVLRQ RI SODFHQWDO 
3JO\FRSURWHLQ LQ SDWLHQWV FDUULHUV RI 3435T DQG 2677T/A YDULDQWV 
VWDWLVWLFDOO\ QRW VLJQL¿FDQW >1@
7KHUH DUH SDSHUV UHJDUGLQJ WKH LQÀXHQFH RI 0'51 
SRO\PRUSKLVPV RQ WKH WUDQVSODFHQWDO WUDQVSRUW RI GUXJV 
EHORQJLQJ WR 3JO\FRSURWHLQ VXEVWUDWHV 5DKL HW DO H[DPLQHG WKH 
Table II. Comparison of genotypes of C3435T MDR1 polymorphism in PE and control groups with the clinical and biochemical parameters.
PDUDPHWHUV *HQRW\SHC57 Q 0HDQ
6\VWROLFEORRGSUHVVXUH
PP+J
&& 18 
&7 30 
TT 12 
'LDVWROLFEORRGSUHVVXUH
PP+J
&& 18 
&7 30 
TT 12 
$JH
\HDUV
&& 18 
&7 30 
TT 12 
+HLJKW
FP
&& 18 
&7 30 
TT 12 
%RG\PDVVEHIRUHSUHJQDQF\NJ
&& 18 
&7 30 
TT 12 
%RG\PDVVLQSUHJQDQF\
NJ
&& 18 
&7 30 
TT 12 
1XPEHURISUHJQDQFLHV
&& 18 
&7 30 
TT 12 
CRPSOHWHGZHHNRISUHJQDQF\
&& 18 
&7 30 
TT 12 
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Table III. Comparison of genotypes of G2677T/A MDR1 polymorphism in PE and control groups with the clinical and biochemical parameters.
PDUDPHWHUV *HQRW\SH*7$ Q 0HDQ
6\VWROLFEORRGSUHVVXUH
PP+J
GG 19 
GT 31 
TT 7 
TA 1 
AA 2 
'LDVWROLFEORRGSUHVVXUH
PP+J
GG 19 
GT 31 
TT 7 
TA 1 
AA 2 
$JH
\HDUV
GG 19 
GT 31 
TT 7 
TA 1 
AA 2 
+HLJKW
FP
GG 19 
GT 31 
TT 7 
TA 1 
AA 2 
%RG\PDVVEHIRUHSUHJQDQF\
NJ
GG 19 
GT 31 
TT 7 
TA 1 
AA 2 
%RG\PDVVLQSUHJQDQF\
NJ
GG 19 
GT 31 
TT 7 
TA 1 
AA 2 
1XPEHURISUHJQDQFLHV
GG 19 
GT 31 
TT 7 
TA 1 
AA 2 
CRPSOHWHGZHHNRISUHJQDQF\
GG 19 
GT 31 
TT 7 
TA 1 
AA 2 
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UHODWLRQVKLS EHWZHHQ WKH C3435T DQG G2677T/A SRO\PRUSKLVPV 
RI 0'51 JHQH DQG SODFHQWDO WUDQVIHU RI DQWLSV\FKRWLF GUXJ 
FDOOHG TXHWLDSLQH 7KH\ IRXQG WKDW WKH 3435T DOOHOH LV DVVRFLDWHG 
ZLWK PXFK ODUJHU WUDQVIHU RI TXHWLDSLQH ZKLFK PD\ FRQ¿UP 
WKH UHGXFWLRQ LQ SODFHQWDO H[SUHVVLRQ RI 3JO\FRSURWHLQ LQ WKH 
SUHVHQFH RI WKLV DOOHOH >1@
5HFHQWO\ LW ZDV GHPRQVWUDWHG WKH SRVVLEOH LQÀXHQFH RI 3( 
SDWKRORJLFDO SURFHVVHV RQ  RI WKH EORRGEUDLQ EDUULHU IXQFWLRQ 
7KH DQDO\VLV ZDV SHUIRUPHG RQ D VPDOO SRSXODWLRQ RI SUHJQDQW 
ZRPHQ KRZHYHU LW ZDV SURYHG PXFK OHVV HIIHFWLYH DFWLRQ RI 
WKLV EDUULHU LQ ZRPHQ ZLWK SUHJQDQF\ LQGXFHG K\SHUWHQVLRQ 
FRPSDUHG WR KHDOWK\ SUHJQDQW ZRPHQ 7KH DXWKRUV VXJJHVW 
WKDW WKH UHGXFHG SHUPHDELOLW\ LQ WKH EORRGEUDLQ EDUULHU PD\ EH 
DVVRFLDWHG ZLWK QHXURORJLFDO V\PSWRPV VXFK DV VHL]XUHV RFFXUULQJ 
LQ WKH FRXUVH RI HFODPSVLD >1@ ,Q WKH HWLRORJ\ RI SUHJQDQF\ 
LQGXFHG K\SHUWHQVLRQ WKH LPSRUWDQFH RI DEQRUPDOLWLHV RI LQ WKH 
SODFHQWD DW WKH VWDJH RI IRUPDWLRQ RI XWHURSODFHQWDO FLUFXODWLRQ 
LV DOVR HPSKDVL]HG >1@ $QDO\]LQJ WKH UHODWLRQVKLS EHWZHHQ WZR 
GHVFULEHG WKH EDUULHUV LW VKRXOG EH QRWHG WKDW LQ SK\VLRORJLFDO 
FRQGLWLRQV 3JO\FRSURWHLQ H[SUHVVLRQ LQ WKH SODFHQWDO DQG EORRG
EUDLQ EDUULHU LV LQFUHDVHG
1XPHURXV UHSRUWV FRQ¿UP WKH H[LVWHQFH RI HWKQLF GLIIHUHQFHV 
LQ WKH SUHYDOHQFH RI C3435T DQG G2677T/A SRO\PRUSKLVPV 
RI 0'51 JHQH $PH\DZ HW DO DQDO\]LQJ WKH MDR1 C3435T 
SRO\PRUSKLVP IRXQG WKDW LQ $IULFDQ SRSXODWLRQV WKH & DOOHOH LV 
PXFK PRUH FRPPRQ 7KH IUHTXHQF\ RI WKLV DOOHOH LQ WKH *KDQDLDQ 
.HQ\DQ 6XGDQHVH SRSXODWLRQ DQG WKH EODFN SRSXODWLRQ RI WKH 
8QLWHG 6WDWHV ZHUH    DQG  UHVSHFWLYHO\ 
$FFRUGLQJ WR VRPH UHVHDUFKHUV WKH & DOOHOH RFFXUV PXFK OHVV 
IUHTXHQWO\ LQ WKH &DXFDVLDQ DQG $VLDQ SRSXODWLRQV >@
7KH UHVXOWV REWDLQHG E\ 6FKDHIÀHU
D HW DO  FRQ¿UPHG  KLJKHU 
IUHXTXHQF\ RI C3435T SRO\PRUSKLVP LQ $IULFDQ SRSXODWLRQV 
$PRQJ WKH LQKDELWDQWV RI :HVW $IULFD WKH 3435CC JHQRW\SH ZDV 
IRXQG LQ  RI FDVHV 7KH DXWKRUV DOVR H[DPLQHG WKH IUHTXHQF\ 
RI WKLV SRO\PRUSKLVP LQ &DXFDVLDQ REWDLQLQJ PXFK ORZHU YDOXH 
RI  >1@
$FFRUGLQJ WR %DOUDP
D HW DO VWXG\LQJ WKH GLVWULEXWLRQ RI 
C3435T SRO\PRUSKLVP LQ $VLDQ SRSXODWLRQV IUHTXHQF\ RI 
3435C DOOHOH LQ JURXS RI &KLQHVH DQG 0DOD\V SUHVHQWHG DV LQ 
&DXFDVLDQV +RZHYHU LQ WKH ,QGLDQ SRSXODWLRQ WKH UHVHDUFKHUV 
IRXQG ORZHU LQFLGHQFH RI & DOOHOH >@ 7KH IUHTXHQF\ RI C3435T 
SRO\PRUSKLVP REWDLQHG LQ RXU VWXG\ LV FRPSDUDEOH ZLWK WKH 
GLVWULEXWLRQ LQ RWKHU &DXFDVLDQ SRSXODWLRQV 7KLV REVHUYDWLRQ LV 
FRQVLVWHQW ZLWK WKH FRQFOXVLRQV REWDLQHG E\ RWKHU DXWKRUV
<L HW DO VKRZHG WKDW WKH IUHTXHQF\ RI 2677A DOOHOH RI 
G2677T/A SRO\PRUSKLVP LV VLJQL¿FDQWO\ KLJKHU LQ $VLDQ 
SRSXODWLRQV DQG UHDFKHV XS WR  >@ 7KLV YDULDQW LV PXFK 
OHVV FRPPRQ LQ $IULFDQ$PHULFDQV >@ 7KH SUHYDOHQFH RI 
G2677T/A SRO\PRUSKLVP RI MDR1 JHQH LV FRPSDUDEOH ZLWK 
UHVXOWV REWDLQHG E\ RWKHU LQYHVWLJDWRUV DQDO\]LQJ WKH &DXFDVLDQ 
SRSXODWLRQ
2Q WKH EDVLV RI VHYHUDO VWXGLHV WKH GHWHFWHG GLIIHUHQFHV LQ 
WKH SUHYDOHQFH RI WKHVH SRO\PRUSKLVPV VKRXOG OHDG WR WKH XVH RI 
DQ LQGLYLGXDO GRVDJH UHJLPHQ RI 3JO\FRSURWHLQ VXEVWUDWHV ZKLFK 
GHSHQGV RQ WKH GHJUHH RI H[SUHVVLRQ RI WKLV SURWHLQ ,Q SUHJQDQW 
SDWLHQWV XVLQJ SKDUPDFRWKHUDS\ LW VKRXOG WDNH LQWR DFFRXQW WKH 
UHODWLRQVKLS EHWZHHQ WKH DERYH SRO\PRUSKLVPV DQG WKH GHJUHH RI 
H[SUHVVLRQ RI 3JO\FRSURWHLQ LQ WKH SODFHQWD ,QGLYLGXDOL]DWLRQ 
RI SKDUPDFRWKHUDS\ EDVHG RQ WKH OHYHO RI H[SUHVVLRQ RI 
3JO\FRSURWHLQ PD\ GHWHUPLQH LWV HIIHFWLYHQHVV DQG VDIHW\ RI WKH 
PRWKHU DQG GHYHORSLQJ IHWXV >@
7KH FXUUHQW VWDWH RI UHVHDUFK DOORZV WR GHWHUPLQH WKH LPSDFW 
RI H[DPLQHG SRO\PRUSKLVPV RQ WKH H[SUHVVLRQ RI 3JO\FRSURWHLQ 
LQ SODFHQWD ZKLFK LV DQ LPSRUWDQW SDUW RI EDUULHU HQVXULQJ WKH 
FRPPXQLFDWLRQ EHWZHHQ PRWKHU DQG IHWXV 7KH SUHVHQFH RI 
VSHFL¿F YDULDQW RI C3435T DQG G2677T/A SRO\PRUSKLVP OHDGLQJ 
WR UHGXFHG H[SUHVVLRQ RI WKLV SURWHLQ LQ SODFHQWD LQÀXHQFHV WKH 
GHJUHH RI SHQHWUDWLRQ DQG IHWDO H[SRVXUH WR WR[LQV WHUDWRJHQLF 
VXEVWDQFHV LQFOXGLQJ GUXJV XVHG LQ SUHHFODPSVLD ,W KDV D 
VXEVWDQWLDO LPSDFW RQ WKH SURSHU FRXUVH RI SUHJQDQF\ >  
@
Conclusions
,Q RXU VWXG\ FRPSDULQJ WKH IUHTXHQF\ RI GLIIHUHQW JHQRW\SHV 
DQG DOOHOHV RI C3435T DQG G2677T/A SRO\PRUSKLVP RI MDR1 
JHQH LW ZDV VKRZQ QR VWDWLVWLFDOO\ VLJQL¿FDQW GLIIHUHQFHV EHWZHHQ 
ZRPHQ ZLWK 3( DQG FRQWURO JURXS 0RUHRYHU WKHUH ZDV QR 
VWDWLVWLFDOO\ VLJQL¿FDQW FRUUHODWLRQ EHWZHHQ WKH RFFXUUHQFH RI 
LQGLYLGXDOV JHQRW\SHV RI H[DPLQHG SRO\PRUSKLVPV DQG FOLQLFDO 
DQG ELRFKHPLFDO SDUDPHWHUV LQ ZRPHQ ZLWK 3( +RZHYHU WKH 
LQWHUHVWLQJ WHQGHQF\ WR KLJKHU SUHYDOHQFH RI PXWDWHG 2677A 
DOOHOH RI G2677T/A MDR1 SRO\PRUSKLVP LQ 3( JURXS KDV EHHQ 
VKRZQ )RU WKLV UHDVRQ IXUWKHU DQDO\VLV RI JHQHWLF YDULDQWV RI 
3JO\FRSURWHLQ LV UHFRPPHQGHG LQFOXGLQJ DOVR WKH PRGXODWLQJ 
HIIHFW RI KRUPRQHV DQG VRPH LQWHUOHXNLQV LQ WKH GHYHORSPHQW RI 
3( SDWKRORJ\
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